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construction of the electric smelting furnace, and what is the minimum amount of fuel and electrical energy that will then be needed. For this purpose the operation of an ideal furnace may be studied, omitting for the present any consideration of how such, a furnace could actually be constructed.
The ideal furnace shown in Fig. 85 consists of a smelting shaft divided by imaginary planes, aa, and bb} into three distinct zones,
A, B, and C.   The ore and limestone are introduced at the top of the shaft and are roasted and preheated by the gases leaving the zone B, which are burned in C by air introduced at bb.    In the zone
B,  the roasted and preheated ore is partly reduced by the reducing gases leaving the zone A, enough combustible gas being left to preheat the ore in C.   In the lowest zone, C, carbonaceous fuel introduced at aa, serves to complete the reduction of the ore to the metallic state, generating at the same time reducing gases which pass up the furnace, and to carburize the resulting iron; while the necessary heat is produced by electrical energy introduced for example by the electrodes, E E.   The figure merely serves to show the principles of an ideal furnace as clearly as possible; any actual furnace embodying these principles would be constructed quite differently.
It is well known that in the iron blast-furnace the efficiency is limited by the composition of the escaping gases, at least half the carbon that is burnt in the furnace escaping in the half-consumed form of carbon monoxide. The same is true of any simple electric sm el ting-furnace, such as He'roult's experimental furnace in which the charcoal was introduced with the ore at the top of the furnace. If now the carbon monoxide escaping from such a furnace is burnt and used to preheat the ore, a certain saving of electrical energy would be obtained, but there would be no saving of fuel, and the burning of the waste gases would sometimes furnish more heat than was needed for preheating the ore, thus leading to waste and overheating of the top of the furnace. In the ideal furnace of Fig 85, part of the waste gases are used for a partial reduction of the ore in zone B, and the remainder is employed for preheating in zone C. In this way the greatest possible economy in both fuel and electrical energy can be obtained. As the fuel is used in this furnace both for reduction and for heating, it will be possible, within certain limits, to use rather more fuel and less electrical energy, or less fuel and more electrical energy, obtaining in both cases perfect combustion and economy, and the relative price of the two commodities would decide which to employ. p. 147.e resistor.e Carborundum Furnace, F. A. J. FitzGerald, Electrochemical Industry, vol. iv, p. 53.in a steel furnace, and this is explained by the
